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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide an electrolyte for a lithium secondary battery 
having high ionic conductivity and good mechanical characteristics. 
SOLUTION: An electrolyte for a lithium secondary battery contains at least a 
composite material of alkoxy modified dialkyl polysiloxane and polyalkylene oxide. 
The electrolyte for the lithium secondary battery containing at least the composite 
material of alkoxy modified dialkyl polysiloxane and polyalkylene oxide is 
impregnated in a nonwoven fabric, gelled, and this impregnated nonwoven fabric is 
carried between a positive electrode and a negative electrode to manufacture the 
lithium secondary battery. 
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♦NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 , This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The electrolyte for lithium rechargeable batteries which carries out the feature of 
containing the composite of an alkoxy denaturation dialkyl polysiloxane and polyalkylene oxide at 
least. 

[Claim 2] The manufacture method of the lithium rechargeable battery characterized by making it 
support between positive-electrode and negative-electrode material after sinking into a nonwoven 
fabric and making it gel the electrolyte for lithium rechargeable batteries in a claim L 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacture method of 

the electrolyte for lithium rechargeable batteries, and also a lithium rechargeable battery. 

[0002] 

[Description of the Prior Art] A lithium rechargeable battery has a high theoretical energy density, 
and the application ranges including a portable electronic equipment power supply, such as an electric 
vehicle and a power supply for power storage, are wide. Since the high solution system of ionic 
conductivity cannot be used for the electrolyte used for the conventional lithium rechargeable battery 
because of reactivity with an expensive lithium, the organic electrolytic solution which dissolved 
lithium salt into the nonaqueous solution is used. However, in the organic electrolyte, since it was 
liquefied, the cell needed to be damaged, or it needed to evaporate by generation of heat at the time of 
overcharge etc., the risk of explosion always needed to follow, edfety sufficient for the reason needed 
to be devised, and it had become the cause of a rise of the cost of a cell, and the badness of user- 
friendliness again. 

[0003] On the other hand, recently, many inorganic solid electrolytes, solid polymer electrolytes, etc. 
are proposed. Especially, in the solid polymer electrolyte, it has the outstanding feature equipped with 
comparatively high ion conductivity, a large potential window, good thin film formation nature, 
flexibility, lightweight nature, elasticity, transparency, etc. Moreover, in a rechargeable battery, since 
the volume while many electrode active materials are operating is changed, especially the flexibility 
and the elastic property of a solid polymer electrolyte are important. 

[0004] As such a solid polymer electrolyte, the silicone system compound is proposed by JP,8- 
78053, A. However, in this silicon compound, when sufficient ion conductivity cannot be obtained but 
it actually uses it as a cell, addition of plasticizers, such as an organic solvent, is indispensable. On 
the other hand, if such a plasticizer is added, a mechanical strength will fall, and the liquid spill from 
an electrolyte etc. will pose a problem again. 

[0005] the attempt which an electrolytic mechanical strength does not tend to be reduced, and is 
going to boil it and is going to obtain sufficient ion conductivity is indicated by the U.S. Pat. No. 
5,609,974 specification According to this patent, it is that a mechanical strength, compatibility with a 
solvent, etc. were improved by the macromolecule by the radical polymerization over which the 
bridge was constructed. However, in the polymer of such radical polymerization nature, a principal 
chain is combination between carbon and does not contribute to ion conductivity. For this reason, the 
attempt in which a mechanical strength is increased according to bridge formation had the fault of 
reducing electrolytic ion conductivity. 
[0006] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention has high ion 
conductivity, and is to offer the solid polymer electrolyte for lithium rechargeable batteries which 
increased the mechanical strength by the solid structure of cross linkage and which was repeatedly 
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excellent in the property. Furthermore, it is in offering a lithium rechargeable battery by the low cost 

more using this. 

[0007] 

[Means for Solving the Problem] This invention persons solved the above-mentioned problem using 
the electrolyte for lithium rechargeable batteries containing the polymeric materials with which an 
alkoxy denaturation dialkyl polysiloxane and polyalkylene oxide were compounded at least, as a 
result of inquiring wholeheartedly. Furthermore, after sinking into the nonwoven fabric and making it 
gel this electrolyte for lithium rechargeable batteries, it found out that the lithium rechargeable battery 
of a low cost could be offered more by making it support between positive-electrode and negative- 
electrode material. 
[0008] 

[Embodiments of the Invention] Hereafter, structures, such as a composite of the alkoxy denaturation 
dialkyl polysiloxane and polyalkylene oxide in the electrolyte for lithium rechargeable batteries of 
this invention, are explained, and the manufacture method of a lithium rechargeable battery using 
these is explained continuously. 

[0009] The electrolyte for lithium rechargeable batteries of this invention contains the composite of 
an alkoxy denaturation dialkyl polysiloxane and polyalkylene oxide at least. The composite of the 
alkoxy denaturation dialkyl polysiloxane and polyalkylene oxide concerning this invention The 
polymeric materials with which an alkoxy denaturation dialkyl polysiloxane and polyalkylene oxide 
were compounded are meant. The composite material which polyalkylene oxide has combined with 
the side chain in the shape of a pendant to the polysiloxane chain which constitutes a principal chain, 
Or the composite material which polyalkylene oxide has combined with the piece end or both ends of 
a polysiloxane chain which constitutes a principal chain, Furthermore, a polysiloxane and 
polyalkylene oxide are the composite material combined in the shape of a block, and the part of the 
alkyl groups which have combined all with the silicon of a polysiloxane chain is the composite 
material which has received alkoxy denaturation. 

[0010] As the manufacture method of the composite of an alkoxy denaturation dialkyl polysiloxane 
and polyalkylene oxide, the mixture of a dichloro methylsilane, dichloro dimethylsilane, and a 
dichloro methyl methoxy silane is made to understand an added water part first, a polymerization is 
carried out, and a polysiloxane chain is made to form. Next, the hydrogen and polyethylene-oxide 
CH2=CHCH20(CH2CH20) nR (R shows an alkyl group and n shows a positive integer here) which 
remain to the silicon of the obtained polysiloxane chain are made to react in a platinum catalyst, and a 
polyethylene oxide is made to add to a side chain. 

[001 1] At this time, the above-mentioned composite can be obtained except for the hydroxy group of 
the end of a polysiloxane chain by using a crawl trimethyl silane together in one stage of the 
reactions. The obtained composite can construct a bridge by understanding the methoxy machine 
combined with a polysiloxane chain an added water part under conditions, such as warming. 
[0012] Furthermore, it can be made to be able to react with polyalkylene oxide HO(CH2CH20) 
mR' (for R' to show an alkyl group and for m to show a positive integer here) on the conditions to 
which dichloro dimethylsilane and a dichloro methyl methoxy silane are made to understand an 
added water part, a polymerization is carried out as an option, and the crawl remains at the end, a 
polyethylene oxide can be made to be able to add to a piece end or both ends, and the composite of a 
[0013] It is necessary using a crawl trimethyl silane to use the hydroxy group which remains when it 
adds to a piece end for one stage of the reactions, and to remove it. The produced above-mentioned 
composite can also construct a bridge by making a methoxy machine understand an added water part. 
[0014] Such a method is developed further, the compound precursor of a polysiloxane and 
polyalkylene oxide is produced beforehand, this precursor can be made to be able to react and the 
composite of a block type can be obtained. 

[001 5] By the above manufacture method, although the polyethylene-oxide derivative was shown as 
polyalkylene oxide, as polyalkylene oxide, others and polypropylene oxide, and these mixture and 
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composites can also be used. [ polyethylene oxide ] Moreover, although it is changing into other 
alkoxy groups the methoxy machine of the dichloro methyl methoxy silane which is a start raw 
material as an alkoxy group in the composite concerning this invention and not only a methoxy 
machine but a three or more-carbon number alkoxy group can be introduced, the reactant methoxy 
machine from a relation or a reactant ethoxy basis is desirable. 

[001 6] When producing the electrolyte for the lithium rechargeable batteries of this invention, a 
nonwoven fabric is infiltrated, and crosslinking reaction is caused by heating etc. and it is made to 
mix the supporting electrolyte and plasticizer other than the composite of an alkoxy denaturation 
dialkyl polysiloxane and polyalkylene oxide which were mentioned above, and to gel. 
[0017] The electrolyte used by this invention is not necessarily limited to especially these, although it 
is lithium salt and the lithium salt of LiBPh4 (Ph shows a phenyl group), LiBF4, LiC104, LiPF6, 
LiAsF6, LiSbF6, LiCF3S03, Li(CF3S02) 2N, LiCF3S03, and LiC(CF3S02)3 grade is mentioned as 
the example. Although these electrolytes are used by the concentration of 0.1 mols/1. or more eight 
mols/L, it is desirable to use it by 1. in 0.5 mols/1. or more 3.5 mols /or less. 
[001 8] A non-aqueous solvent can be used as a plasticizer. as the concrete RE Ethylene carbonate, 
Propylene carbonate, butylene carbonate, dimethyl carbonate, Carbonate system solvents, such as 
diethyl carbonate, a methylal, 1, 2-dimethoxyethane, Ether system solvents, such as 1, 2-diethoxy 
ethane, l-ethoxy-2-methoxyethane, and the alkoxy polyalkylene ether, Furan system solvents, such as 
tetrahydrofuran, 2-methyl tetrahydrofuran, 2, and 5-dimethoxy tetrahydrofuran, Although a dioxolane 
besides being alcoholic system solvents, such as ethylene glycol, a propylene glycol^ a glycerol, 
various butanediol, and polyoxy alkylene glycol, etc., a dioxane, etc. can be used, it is not necessarily 
limited to especially these. Two or more sorts can be mixed and these plasticizers can also be used. 
[001 9] Although what was manufactured in wet [ conventional ] or dry-type any as a nonwoven 
fabric used for this invention can be used, the nonwoven fabric which is low resistance and was 
excellent in the maintenance nature of an electrolytic solution to the ion conductivity of the 
electrolytic solution which mixes the composite, plasticizer, and electrolyte of an alkoxy denaturation 
dialkyl polysiloxane and polyalkylene oxide, and is obtained is used suitably. As a fiber material used 
for a nonwoven fabric, although such mixture, such as polyester, polypropylene, polyethylene, and 
Teflon, is mentioned, it is not necessarily limited to especially these. Moreover, the amount of eyes 
has two or less desirable 1 00 g/m, and it is 5 - 50 g/m2 preferably. As a fiber material used, especially 
although it is polyester, polypropylene, polyethylene, Teflon, etc., it is not necessarily limited to 
these. 

[0020] After sinking an electrolytic solution into a nonwoven fabric, the composite of an alkoxy 
denaturation dialkyl polysiloxane and polyalkylene oxide is made to construct a bridge by heating 
etc., and an electrolytic solution is made to gel in this invention. As heating temperature at the time of 
bridge formation, 60 degrees C or more 250 degrees C or less are desirable, and is more preferably 
heated from 80 degrees C to about 180 degrees C. 

[0021] The electrolytic solution gelled by heating becomes film-like, is made to hold between a 
negative electrode and a positive electrode after this, and serves as a lithium rechargeable battery. As 
negative-electrode material, the carbon material containing a lithium metal and a lithium etc. can be 
used. As positive-electrode material, a metallic oxide, the lithium composite of metallic sulfide, the 
lithium composite of a conductive polymer and a sulphur-containing compound, etc. can be used. The 
lithium rechargeable battery concerning this invention can be used with various forms, such as coin, a 
sheet, and a cylinder. 
[0022] 

[Function] this invention is characterized by an alkoxy denaturation dialkyl polysiloxane and 
polyalkylene oxide containing a composite at least about the manufacture method of the lithium 
rechargeable battery which used the electrolyte for. lithium rechargeable batteries, and this. The 
electrolyte for lithium rechargeable batteries with which this alkoxy denaturation dialkyl polysiloxane 
and polyalkylene oxide contain a composite not only has the outstanding ion conductivity, but can 
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obtain the good electrolyte for lithium rechargeable batteries of a mechanical property by the solid 
structure of cross linkage by the reaction of the alkoxy group in an alkoxy denaturation dialkyl 
polysiloxane chain. . . 

r0023] Furthermore, after sinking into this electrolyte nonwoven fabric for lithium rechargeable 
batteries and gelling, the lithium rechargeable battery which has a good property by the low cost can 
be offered by being supported between positive-electrode and negative-electrode material. 

[Example] Hereafter, although an example explains this invention in detail further, unless the main 
point of this invention is exceeded, it is not limited to these. 

[0025] An example alkoxy denaturation dialkyl polysiloxane, the poly dimethylsiloxane which 
received methoxy denaturation as a composite of polyalkylene oxide, a polyethylene oxide, and 
polypropylene oxide often mixed the 100 weight sections (about one mol/(L)> for the (Composite a) 
50 weight section of the molecular weight 6000 arranged in the shape of a block, the ethylene 
carbonate 50 weight section and the ethanol 50 weight section, and LiC104. 
[0026] This mixed liquor was infiltrated into the nonwoven fabric of amount of eyes 40 g/m2 which 
consists of fiber of polypropylene, predrying was performed in 80 degrees C for 30 minutes, and 
ethanol was removed. Furthermore, it heated at 120 degrees C for 2 hours, and the polyelectrolyte of 
the shape of a film of AUW 80 g/m2 was produced. When the electrical conductivity of the 
polyelectrolyte of the shape of this film was measured, it was 2.9xl03-ohmcm (measurement 
temperature of 23 degrees C). . 
[0027] The mixture which fully kneaded the LiCo0287 weight section, the acetylene black 10 weight 
section which is an electric conduction assistant, and the polyvinylidene-fluonde 3 weight section 
which is a binder with the N-methyl-2-pyrrolidone 30 weight section was used as lithium **** and 
positive-electrode material as negative-electrode material. Next, between positive/negative pole 
material, the polyelectrolyte produced above was supported and the lithium rechargeable battery was 

[00281 When the cell property of the obtained uthium rechargeable battery was examined, the cycle 
property until, as for this cell, capacity becomes 80% by capacity **** of 400mAh(s) and the charge 
and discharge in l/2CmA was 400 times. 

[0029] As a compound of the example dialkyl polysiloxane of comparison, and polyalkylene oxide, 
the 100 weight sections (about one mol/(l.)) were often mixed for the (Compound a) 50 weight ^ 
section of the molecular weight 8000 which poly dimethylsiloxane has arranged to the principal chain 
and the polyethylene oxide has arranged to the side chain, the ethylene carbonate 50 weight section 
and the ethanol 50 weight section, and LiC104. 

[0030] It sank into the nonwoven fabric of amount of eyes 40 g/m2 which consists this mixed liquor 
of fiber of polypropylene, predrying was performed in 80 degrees C for 30 minutes, and ethanol was 
removed. Furthermore, although heated at 120 degrees C for 2 hours, since an electrolyte did not 
become film-like and a nonwoven fabric was not able to hold an electrolyte, electrical conductivity 
has not been measured. 

[Effect of the Invention] According to this invention, it has the outstanding ion conductivity and the 
good electrolyte for lithium rechargeable batteries of a mechanical property can be obtained as 
explained above. Furthermore, after infiltrating a nonwoven fabric and making the electrolyte for 
lithium rechargeable batteries gel, the lithium rechargeable battery which has a good property by the 
low cost can be offered by making it hold between positive-electrode and negative-electrode material. 
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TECHNICAL FIELD 

[The technical field to which invention belongs] This invention relates to the manufacture method of 
the electrolyte for lithium rechargeable batteries, and also a lithium rechargeable battery. 
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PRIOR ART 

[Description of the Prior Art] A lithium rechargeable battery has a high theoretical energy density, 
and the application ranges including a portable electronic equipment power supply, such as an electric 
vehicle and a power supply for power storage, are wide. Since the high solution system of ionic 
conductivity cannot be used for the electrolyte used for the conventional lithium rechargeable battery 
because of reactivity with an expensive lithium, the organic electrolytic solution which dissolved 
lithium salt into the nonaqueous solution is used. However, in the organic electrolyte, since it was 
liquefied, the cell needed to be damaged, or it needed to evaporate by generation of heat at the time of 
overcharge etc., the risk of explosion always needed to follow, edfety sufficient for the reason needed 
to be devised, and it had become the cause of a rise of the cost of a cell, and the badness of user- 
friendliness again. 

[0003] On the other hand, recently, many inorganic solid electrolytes, solid polymer electrolytes, etc. 
are proposed. Especially, in the solid polymer electrolyte, it has the outstanding feature equipped with 
comparatively high ion conductivity, a large potential window, good thin film formation nature, 
flexibility, lightweight nature, elasticity, transparency, etc. Moreover, in a rechargeable battery, since 
the volume while many electrode active materials are operating is changed, especially the flexibility 
and the elastic property of a solid polymer electrolyte are important. 

[0004] As such a solid polymer electrolyte, the silicone system compound is proposed by JP,8- 
78053,A. However, in this silicon compound, when sufficient ion conductivity cannot be obtained but 
it actually uses it as a cell, addition of plasticizers, such as an organic solvent, is indispensable. On 
the other hand, if such a plasticizer is added, a mechanical strength will fall, and the liquid spill from 
an electrolyte etc. will pose a problem again. 

[0005] the attempt which an electrolytic mechanical strength does not tend to be reduced, and is 
going to boil it and is going to obtain sufficient ion conductivity is indicated by the U.S. Pat. No. 
5,609,974 specification According to this patent, it is that a mechanical strength, compatibility with a 
solvent, etc. were improved by the macromolecule by the radical polymerization over which the 
bridge was constructed. However, in the polymer of such radical polymerization nature, a principal 
chain is combination between carbon and does not contribute to ion conductivity. For this reason, the 
attempt in which a mechanical strength is increased according to bridge formation had the fault of 
reducing electrolytic ion conductivity. 
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EFFECTOFTHE INVENTION 

(Effect of the Invention] According to this invention, it has the outstanding ion conductivity and the 
good electrolyte for lithium rechargeable batteries of a mechanical property can be obtained as 
explained above. Furthermore, after infiltrating a nonwoven fabric and making the electrolyte for 
lithium rechargeable batteries gel, the lithium rechargeable battery which has a good property by the 
low cost can be offered by making it hold between positive-electrode and negative-electrode material. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] The technical problem of this invention has high ion 
conductivity,, and is to offer the solid polymer electrolyte for lithium rechargeable batteries which 
increased the mechanical strength by the solid structure of cross linkage and which was repeatedly 
excellent in the property. Furthermore, it is in offering a lithium rechargeable battery by the low cost 
more using this. 
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MEANS : . 

[Means for Solving the Problem] This invention persons solved the above-mentioned problem using 
the electrolyte for lithium rechargeable batteries containing the polymeric materials with which an 
alkoxy denaturation dialkyl polysiloxane and polyalkylene oxide were compounded at least, as a 
result of inquiring wholeheartedly. Furthermore, after sinking into the nonwoven fabric and making it 
gel this electrolyte for lithium rechargeable batteries, it found out that the lithium rechargeable battery 
of a low cost could be offered more by making it support between positive-electrode and negative- 
electrode material. 
[0008] 

[Embodiments of the Invention] Hereafter, structures, such as a composite of the alkoxy denaturation 
dialkyl polysiloxane and polyalkylene oxide in the electrolyte for lithium rechargeable batteries of 
this invention, are explained, and the manufacture method of a lithium rechargeable battery using 
these is explained continuously. 

[0009] The electrolyte for lithium rechargeable batteries of this invention contains the composite of 
an alkoxy denaturation dialkyl polysiloxane and polyalkylene oxide at least The composite of the 
alkoxy denaturation dialkyl polysiloxane and polyalkylene oxide concerning this invention, The 
polymeric materials with which an alkoxy denaturation dialkyl polysiloxane and polyalkylene oxide 
were compounded are meant. The composite material which polyalkylene oxide has combined with 
the side chain in the shape of a pendant to the polysiloxane chain which constitutes a principal chain, 
Or the composite material which polyalkylene oxide has combined with the piece end or both ends of 
a polysiloxane chain which constitutes a principal chain, Furthermore, a polysiloxane and 
polyalkylene oxide are the composite material combined in the shape of a block, and the part of the 
alkyl groups which have combined all with the silicon of a polysiloxane chain is the composite 
material which has received alkoxy denaturatiom 

[0010] As the manufacture method of the composite of an alkoxy denaturation dialkyl polysiloxane 
and polyalkylene oxide, the mixture of a dichloro methylsilane, dichloro dimethylsilane, and a 
dichloro methyl methoxy silane is made to understand an added water part first, a polymerization is 
carried out, and a polysiloxane chain is made to form. Next, the hydrogen and polyethylene-oxide 
CH2=CHCH20(CH2CH20) nR (R shows an alkyl group and n shows a positive integer here) which 
remain to the silicon of the obtained polysiloxane chain are made to react in a platinum catalyst, and a 
polyethylene oxide is made to add to a side chain. 

[001 1] At this time, the above-mentioned composite can be obtained except for the hydroxy group of 
the end of a polysiloxane chain by using a crawl trimethyl silane together in one stage of the 
reactions. The obtained composite can construct a bridge by understanding the methoxy machine 
combined with a polysiloxane chain an added water part under conditions, such as wanning. 
[0012] Furthermore, it can be made to be able to react with polyalkylene oxide HO(CH2CH20) 
mR' (for R' to show an alkyl group and for m to show a positive integer here) on the conditions to 
which dichloro dimethylsilane and a dichloro methyl methoxy silane are made to understand an 
added water part, a polymerization is carried out as an option, and the crawl remains at the end, a 
polyethylene oxide can be made to be able to add to a piece end or both ends, and the composite of a 
[0013] It is necessary using a crawl trimethyl silane to use the hydroxy group which remains when it 
adds to a piece end for one stage of the reactions, and to remove it. The produced above-mentioned 
composite can also construct a bridge by making a methoxy machine understand an added water part. 
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[0014] Such a method is developed further, the compound precursor of a polysiloxane and 
polyalkylene oxide is produced beforehand, this precursor can be made to be able to react and the 
composite of a block type can be obtained. 

[0015] By the above manufacture method, although the polyethylene-oxide derivative was shown as 
polyalkylene oxide, as polyalkylene oxide, others and polypropylene oxide, and these mixture and 
composites can also be used. [ polyethylene oxide ] Moreover, although it is changing into other 
alkoxy groups the methoxy machine of the dichloro methyl methoxy silane which is a start raw 
material as an alkoxy group in the composite concerning this invention and not only a methoxy 
machine but a three or more-carbon number alkoxy group can be introduced, the reactant methoxy 
machine from a relation or a reactant ethoxy basis is desirable. 

[0016] When producing the electrolyte for the lithium rechargeable batteries of this invention, a 
nonwoven fabric is infiltrated, and crosslinking reaction is caused by heating etc. and it is made to 
mix the supporting electrolyte and plasticizer other than the composite of an alkoxy denaturation 
dialkyl polysiloxane and polyalkylene oxide which were mentioned above, and to gel. 
[0017] The electrolyte used by this invention is not necessarily limited to especially these, although it 
is lithium salt and the lithium salt of LiBPh4 (Ph shows a phenyl group), LiBF4, LiC104, LiPF6, 
LiAsF6, LiSbF6, LiCF3S03, Li(CF3S02) 2N, LiCF3S03, and LiC(CF3S02)3 grade is mentioned as 
the example. Although these electrolytes are used by the concentration of 0. 1 mols/L or more eight 
mols/1., it is desirable to use it by 1. in 0.5 mols/1. or more 3.5 mols /or less. 
[00 1 8] A non-aqueous solvent can be used as a plasticizer. as the concrete RE Ethylene carbonate, 
Propylene carbonate, butylene carbonate, dimethyl carbonate, Carbonate system solvents, such as 
diethyl carbonate, a methylal, 1, 2-dimethoxyethane, Ether system solvents, such as 1, 2-diethoxy 
ethane, l-ethoxy-2-methoxyethane, and the alkoxy polyalkylene ether, Furan system solvents, such as 
tetrahydrofuran, 2-methyl tetrahydrofuran, 2, and 5-dimethoxy tetrahydrofuran, Although a dioxolane 
besides being alcoholic system solvents, such as ethylene glycol, a propylene glycol, a glycerol, 
various butanediol, and polyoxy alkylene glycol, etc., a dioxane, etc. can be used It is not necessarily 
limited to especially these. Two or more sorts can be mixed and these plasticizers can also be used. 
[001 9] Although what was manufactured in wet [ conventional ] or dry-type any as a nonwoven 
fabric used for this invention can be used, the nonwoven fabric which is low resistance and was 
excellent in the retentivity of an electrolytic solution to the ion conductivity of the electrolytic 
solution which mixes the composite, plasticizer, and electrolyte of an alkoxy denaturation dialkyl 
polysiloxane and polyalkylene oxide, and is obtained is used suitably. As a fiber material used for a 
nonwoven fabric, although such mixture, such as polyester, polypropylene, polyethylene, and Teflon, 
is mentioned, it is not necessarily limited to especially these. Moreover, the amount of eyes has two 
or less desirable 100 g/m, and it is 5 - 50 g/m2 preferably. As a fiber material used, especially 
although it is polyester, polypropylene, polyethylene, Teflon, etc., it is not necessarily limited to 
these. 

[0020] After sinking an electrolytic solution into a nonwoven fabric, the composite of an alkoxy 
denaturation dialkyl polysiloxane and polyalkylene oxide is made to construct a bridge by heating 
etc., and an electrolytic solution is made to gel in this invention. As heating temperature at the time of 
bridge formation, 60 degrees C or more 250 degrees C or less are desirable, and is more preferably 
heated from 80 degrees C to about 1 80 degrees C. 

[0021] The electrolytic solution gelled by heating becomes film-like, is made to hold between a 
negative electrode and a positive electrode after this, and serves as a lithium rechargeable battery. As 
negative-electrode material, the carbon material containing a lithium metal and a lithium etc. can be 
used. As positive-electrode material, a metallic oxide, the lithium composite of metallic sulfide, the 
lithium composite of a conductive polymer and a sulphur-containing compound, etc. can be used. The 
lithium rechargeable battery concerning this invention can be used with various gestalten, such as 
coin, a sheet, and a cylinder. 
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OPERATION 



[Function] this invention is characterized by an alkoxy denaturation dialkyl polysiloxane and 
polyalkylene oxide containing a composite at least about the manufacture method of the lithium 
rechargeable battery which used the electrolyte for lithium rechargeable batteries, and this. The 
electrolyte for lithium rechargeable batteries with which this alkoxy denaturation dialkyl polysiloxane 
and polyalkylene oxide contain a composite not only has the outstanding ion conductivity, but can 
obtain the good electrolyte for lithium rechargeable batteries of a mechanical property by the solid 
structure of cross linkage by the reaction of the alkoxy group in an alkoxy denaturation dialkyl 
polysiloxane chain. . . . 

[0023] Furthermore, after sinking into this electrolyte nonwoven fabnc for lithium rechargeable 
batteries and gelling, the lithium rechargeable battery which has a good property by the low cost can 
be offered by being supported between positive-electrode and negative-electrode material. 
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EXAMPLE 

[Example] Hereafter, although an example explains this invention in detail further, unless the main 
point of this invention is exceeded, it is not limited to these. 

[0025] An example alkoxy denaturation dialkyl polysiloxane, the poly dimethylsiloxane which 
received methoxy denaturation as a composite of polyalkylene oxide, a polyethylene oxide, and 
polypropylene oxide often mixed the 100 weight sections (about one mol/(l.)) for the (Composite a) 
50 weight section of the molecular weight 6000 arranged in the shape of a block, the ethylene 
carbonate 50 weight section and the ethanol 50 weight section, and LiC104. 
[0026] This mixed liquor was infiltrated into the nonwoven fabric of amount of eyes 40 g/m2 which 
consists of fiber of polypropylene, predrying was performed in 80 degrees C for 30 minutes, and 
ethanol was removed. Furthermore, it heated at 120 degrees C for 2 hours, and the polyelectrolyte of 
the shape of a film of AUW 80 g/m2 was produced. When the electrical conductivity of the 
polyelectrolyte of the shape of this film was measured, it was 2.9x1 03 -ohmcm (measurement 
temperature of 23 degrees C). 

[0027] The mixture which fully kneaded the LiCo0287 weight section, the acetylene black 10 weight 
section which is an electric conduction assistant, and the polyvinylidene-fluoride 3 weight section 
which is a binder with the N-methyl-2-pyrrolidone 30 weight section was used as lithium ****** and 
positive-electrode material as negative-electrode material. Next, between positive/negative pole 
material, the polyelectrolyte produced above was supported and the lithium rechargeable battery was 
produced. 

[0028] When the cell property of the obtained lithium rechargeable battery was examined, the cycle 
property until, as for this cell, capacity becomes 80% by capacity **** of 400mAh(s) and the charge 
and discharge in l/2CmA was 400 times. 

[0029] As a compound of the example dialkyl polysiloxane of comparison, and polyalkylene oxide, 
the 100 weight sections (about one mol/(l.)) were often mixed for the (Compound a) 50 weight 
section of the molecular weight 8000 which poly dimethylsiloxane has arranged to the principal chain 
and the polyethylene oxide has arranged to the side chain, the ethylene carbonate 50 weight section 
and the ethanol 50 weight section, and LiC104. 

[0030] It sank into the nonwoven fabric of amount of eyes 40 g/m2 which consists this mixed liquor 
of fiber of polypropylene, predrying was performed in 80 degrees C for 30 minutes, and ethanol was 
removed. Furthermore, although heated at 120 degrees C for 2 hours, since an electrolyte did not 
become film-like and a nonwoven fabric was not able to hold an electrolyte, electrical conductivity 
has not been measured. 
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